
is an indication for a much larger (lose. In no instance
should more than 15 million be administered in any
injection.

The staphylococcus vaccine in acne vulgaris is of
little if any value. The same thing may be also said of
the staphylococcus part of mixed acne bacillus and
staphylococcus vaccines. Acne varioliformis, which
occurs later in life than acne vulgaris and is of staphy¬
lococcus genesis, is markedly influenced by vaccines of
Staphylococcus albus when given in suspensions of
from 50,000 to 100,000 every five to seven days.
Therapeutic effects in the deeper forms of acne vul¬
garis with properly prepared stock vaccines are, in
soiue instances, remarkedly beneficial.

In the treatment of many hundreds of cases of acne

vulgaris by this method, I have seen no untoward
effects from treatment with the exception of a slight
local reaction at the point of subcutaneous injection.

Wall Building.

X. VACCINATION AGAINST TYPHOID AND
PARATYPHOID FEVERS *

F. F. RUSSELL, M.D.
AND

H. J. NICHOLS, M.D.
WASHINGTON, D. C

The value of antityphoid vaccination has been
repeatedly demonstrated, and there is no question of its
power to prevent infection. The protection is not
absolute ; some cases occur among the vaccinated, but
their number is small. The results in the army are

fully as good as if not better than those obtained against
smallpox with vaccinia.

Antityphoid vaccine, as usually administered, is a

suspension in physiologic sodium chlorid solution of
killed typhoid bacilli, together with their soluble
products from young agar cultures. A thick suspen¬
sion is first made and is then standardized so that 1
c.c. contains 1,000 million bacteria.

The paratyphoid bacilli A and  are treated similarly
to produce the paratyphoid vaccine. At present a

triple typhoid vaccine is used which contains 1,000
million typhoid bacilli and 750 millions of each of the
two paratyphoids in each cubic centimeter.

Sensitized living vaccines or serovaccines have been
advocated by Besredka and others, but since they all
contain living bacteria capable of multiplication under
suitable conditions outside the body, there is some dan¬
ger from their general use ; experience has shown that
ample protection may be obtained from killed bacteria,
which are entirely safe.

Lipovaccines have recently been advocated by Le
Moignic, Whitmore and others because of the sim¬
plicity of the single dose ; this would be a great advan¬
tage if the amount of protection conferred were equal
to that given by the saline vaccine ; but as gaged bv the
presence of agglutinins, the response is greatly inferior.

The vaccine is regularly given in three doses, a week
to ten days apart; no harm arises from longer or
shorter intervals, but they are less convenient and the
resulting immunity may not be so high. The best time
of day for administration is about 4 in the afternoon,
because if a general reaction supervenes, the greater
part of it will be over before the next morning.

The best site for the vaccination is the upper arm at
the insertion of the deltoid, where the subcutaneous

* From the Army Medical School.

tissue is loose. The vaccine must always be adminis¬
tered subcutaneously, and never into the skin or into
the muscles or veins. In the latter localities, absorption
is rapid and the general reaction may be severe.

A local reaction is almost invariably present, usually
consisting of a red and swollen area, the size of the
palm of the hand. The redness and swelling may
extend to the wrist or upward to the clavicle ; the
axillary lymph nodes may be swollen. Nothing more
than symptomic treatment is necessary, as the aseptic
inflammation subsides within a day or two. Occa¬
sionally, induration or fluctuation may be detected, but
no incision or drainage is necessary. The general
reaction may be absent or mild or severe. It consists
of headache, malaise, a rise of temperature, in severe
cases to 104 or 105 for a short time, accompanied by
nausea, vomiting and perhaps diarrhea and temporary
albuminuria. These reactions ordinarily subside in a
few days, and leave no sequelae.
•

A week after the first dose, agglutinins and other
antibodies begin to appear in the blood, and increase
to a maximum about three weeks after the third dose,
after which time they gradually diminish. The
immunity, however, does not disappear at the same

time, but continues to be present, no doubt in a dimin¬
ishing degree for years. After typhoid fever itself,
which gives immunity for life, the antibodies in the
blood are no longer detectable after about six months.

The duration of the immunity is difficult to estab¬
lish, but it seems to be a matter of years rather than
months. Much depends on the amount of exposure.
For soldiers, who must have the maximum immunity
obtainable, since in campaign they may have no other
protection, revaccination should be carried out on the
appearance of any typhoid fever among them. The
same rule should apply to campers, contractors' gangs,
lumbermen, civil engineers' forces,and the like. Revac-
cination among nurses, attendants and physicians con¬

stantly exposed to infection should be carried out
annually. Children, 2 years old or more, bear the vac¬
cination better than adults, and should be revaccinated
at two to three year intervals, the best time being just
before going to the country on their summer vacation.

INDICATIONS FOR VACCINATION

Typhoid fever is still a common disease, particularly
among young persons, and the possibilities of infection
from water, milk and from temporary and permanent
bacillus carriers are always present. The chances of
infection are greater in the country districts than in
the larger cities, and in backward than in highly civil¬
ized countries. Travelers are more exposed than
natives, even in the same'locality. In addition, the
indications point to the wisdom of vaccinating all con¬
tacts of typhoid fever cases, in the same way that
smallpox contacts are vaccinated.

CONTRAINDICATIONS

Since the basis of any vaccination is to obtain pro¬
tection against a possible danger, the vaccination is
contraindicated when the danger from the vaccine
itself is as great as the danger from the fever. Mor¬
tality tables indicate that the danger of infection is
everywhere present, although the chances are much
greater in some localities than in others. The danger
from the vaccine itself is greatest in the case of appli¬
cants suffering from chronic disease of the kidneys.
No one suffering from acute illness should be vac¬
cinated until his temperature has returned to normal
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and convalescence is well established. In the presence
of an epidemic, tuberculosis of the lungs, either latent
or active is not a contraindication. Neither typhoid
fever nor vaccination seems to have any harmful effect
on the progress of the tuberculosis.

XI. PNEUMOCOCCUS VACCINE

RUSSELL L. CECIL, M.D.
NEW YORK

Pneumococcus vaccine is a suspension of killed
pneumococci in broth or salt solution. When the sus¬
pension is composed of a single strain of pneumococ¬
cus, the vaccine is "monovalent" ; when the vaccine
consists of several different strains, or types, of pneu-
moccocus, it is "polyvalent." Autogenous pneumococ¬
cus vaccine is usually monovalent ; most of the stock
pneumococcus vaccines on the market are polyvalent.

METHOD OF PREPARATION

Pneumococci are cultivated from eighteen to twenty-
four hours on plain or glucose broth. The culture
after killing may be used directly or it may be
centrifuged, and the sediment of bacteria be suspended
in physiologic sodium chlorid solution. Finally it is
heated at 55 C. for one-half hour to kill the pneumo¬
cocci, and the vaccine standardized by the Wright
method or by means of a nephelometer. Cultures are
taken to test the sterility of the vaccine, and tricresol
is added to a concentration of 0.3 per cent, as a pre¬
servative.

Pneumococcus lipovaccine is a modified vaccine, very
similar to the saline, except that the bacteria are sus¬

pended in some vegetable oil instead of salt solution.
It possibly is more slowly absorbed than the saline
vaccine, and the reactions are not so sharp. Its anti-
genic value, however, has been questioned, and it is
not being manufactured at present by the army, nor has
a government license been issued for interstate sale.

METHOD OF ADMINISTRATION

Pneumococcus vaccine is almost always administered
subcutaneously. The proper method of giving the vac¬

cine is to pinch up the skin, and insert the needle well
under the dermis. Intracutaneous injections may
excite severe local reactions.

Pneumococcus vaccine, if injected intravenously,
induces a sharp constitutional reaction (chill, fever,
leukocytosis, etc.) similar to that following the intra¬
venous injection of typhoid vaccine. This is the
so-called "nonspecific protein reaction," which follows
the intravenous injection of any foreign protein, and
is occasionally employed in the treatment of certain
forms of arthritis. Under ordinary circumstances,
however, the intravenous injection of pneumococcus
vaccine is strongly contraindicated.

DOSAGE

For therapeutic purposes, pneumococcus vaccine is
administered in doses varying from 10 to 1,000 million
pneumococci, or even more. For prophylaxis, much
larger doses are used. In the U. S. Army from 3 to 9
billion was the dose of saline vaccine ; from 30 to 40
billion of the lipovaccine. In the case of saline vac¬

cine, three injections were given at seven day inter¬
vals, the first dose 3 billion, the second, 6 billion and
the third, 9 billion. The lipovaccine was administered
in one dose.

REACTIONS
Both the local and the general reaction vary greatly

in different individuals. The smaller the dose, the
milder the reaction. It is therefore desirable to divide
the total dosage into as· many inoculations as circum¬
stances make practicable. It should always be remem¬
bered, however, that up to a certain point, the largerthe total dose, the higher will be the immunity con¬
ferred.

In general it may be said that reactions to pneumo-
coccus vaccine are similar to those following injectionsof typhoid vaccine. Within twenty-four hours fol¬
lowing the injection an area of redness and induration
appears at the site of the inoculation, which is usually2 or 3 cm. in diameter, but may be larger. Occa¬
sionally small sterile infiltrations, which disappear
spontaneously, follow the injection of large doses.
Such reactions appear to be an expression of cuta¬
neous hypersusceptibility.

The constitutional reaction to pneumococcus vaccine
is usually insignificant. In many cases it is entirely
absent. In a small percentage of cases, vaccination is
followed by headache or backache, general malaise,
chilly sensations and rise· in temperature. These
symptoms, however, are of short duration.

INDICATIONS FOR USE

Prophylactic vaccination against pneumonia is indi¬
cated whenever large groups of individuals are living
together under abnormal conditions. Pneumococcus
vaccine has been used with succcess among the mine
workers of South Africa and more recently in the
United States.

During the late war, pneumococcus vaccine was used
extensively in some of the American army training
camps as a prophylactic against lobar pneumonia. At
Camp Upton, New York, Cecil and Austin x vaccinated
12,519 men against pneumococcus Types I, II and III.
Three or four doses of saline vaccine were given at
intervals of five to seven days with a total dosage of
6 to 9 billion of Types I and II, and 4 to 6 billion of
Type III. The men were under observation ten weeks
after vaccination, and during that time, no cases of
pneumonia of the three types vaccinated against
occurred among the men who had received one or more

injections of vaccine. In a control of approximately
20,000 men, there were twenty-six cases of pneumonia,
Types I, II and III, during the same period. Alto¬
gether, there were seventeen pneumonias of all types
among the vaccinated 40 per cent, of the camp, and
173 pneumonias of all types among the unvaccinated
60 per cent, of the camp.

Following the Camp Upton experiment, Cecil and
Vaughan 2 undertook to vaccinate the troops at Canro
Wheeler, Ga., against lobar pneumonia, using, in this
instance, pneumococcus lipovaccine in place of the
saline vaccine which had been employed at Camp
Upton. The dosage employed in all cases was 1 c.c.
of lipovaccine containing approximately 10 billion each
of pneumococcus Types I, II and III. Of the entire
camp strength, 13,460 men, or about 80 per cent., were
vaccinated. The men were under observation from
two to three months following vaccination. During
this period, there were thirty-two cases of pneumo¬
coccus Types I, II and III pneumonia among the
vaccinated four fifths of the camp, and forty-two

1. Cecil, R. L., and Austin, J. H.: J. Exper. Med. 28: 19 (July)
1918.

2. Cecil, R. L., and Vaughan, H. F.: J. Exper. Med. 29: 457 (May)
1919.
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